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WIRELESS PRIORITY SERVICE FOR 
INTERSYSTEM CALL DELIVERY 

Technical Field 

5 This invention relates to the provision of priority service for calls to 

terminating wireless stations. 
Background of the Invention 

Wireless priority service is a service for giving priority to critical wireless 
station originated calls and critical calls terminated on wireless stations (originated 

10 by either wireless or wireline stations). On origination, the priority service is 

invoked by a wireless caller dialing a wireless priority service feature code (e.g., 
*272). The authority of the wireless caller to place such a call is checked and if 
that caller has the authority the wireless priority service (WPS) feature indication is 
passed along with the call. In accordance with the prior art, routing for the call is 

1 5 accomplished by first routing the call to the home switch of the terminating party 
(referred to as the in-call switch). That home switch queries the home location 
register (HLR) to find a last-seen pointer to identify the mobile switching center in 
which the called party had most recently registered. If this last-seen pointer is the 
same as the in-call switch then the call is routed directly to the destination mobile 

20 station and, if the call has a priority indicator, then, if there are no radio resources 
available, the call is placed in a preferred queue so that the call is given preference 
over other calls competing for the same radio resources. Other calls can be 
completed but will have a lower priority access to the radio resources. If the last- 
seen pointer points to a different switch then a request is sent to the last-seen 

25 switch, the request including the mobile station identifier, and the last-seen switch 
returns a Temporary Local Directory Number (TLDN) to the in-call switch. The 
call is then routed from the in-call switch using the TLDN, to the last-seen switch, 
referred to as the anchor switch. 

If the anchor switch pages the mobile station and fails to receive a 

30 response, the anchor switch sends a request to a group of neighboring switches 
called border switches to page the mobile station. 

Applicants have found a number of problems with the present arrangement 
with respect to the completion of high priority calls to wireless stations. 
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Summary of the Invention 

Applicants have carefully analyzed the present arrangement and have 
identified several problems. 

1 . Border switches cannot provide priority service for a call. 
5 2. Priority service is not augmented with preemption service. 

3. Priority service can only be requested from mobile stations. 
Applicants have studied these restrictions and have found arrangements for 
overcoming these flaws in accordance with the present invention wherein priority 
or preempt requests are passed from a last-seen switch (anchor switch) to the 
10 border switch in which a mobile has responded to a page; this border switch then 
offers priority or preempt service for this call. Further, calls to terminating 
wireless stations can be originated from authorized wireline stations by passing the 
priority request. Advantageously, priority service from wireless to wireless 
stations is not restricted only to calls served from an in-call switch or an anchor 
1 5 switch, and priority and preempt service to wireless stations can be provided for 
calls originated from wireline stations. 

In accordance with one feature of Applicants' invention, authorized land 
based stations can dial the WPS feature code and can thereby be provided with 
wireless priority service for calls to wireless stations. In particular, wireless 
20 priority service is provided to many subscribers having Government Emergency 
Telecommunication Service (GETS). 

In accordance with another feature of Applicants' invention, preemption as 
well as priority is offered, the level of preemption being defined in the same 
database which is used for authorizing priority service. With preemption service if 
25 a call cannot be completed because of the unavailability of radio resources, then 
depending on the type of preemption service, a radio channel can be preempted 
immediately, after a timeout, or after a queue timer expires. Alternatively and/or 
additionally, preemption can be exercised prior to, during or after trunk queuing at 
an originating, in-call, transit and terminating switch. 
30 In accordance with one feature of Applicants' invention, a plurality of new 

preemption levels are provided in messages to the anchor switch; for each call that 
is a preempting call the level of preemption is stored. In making the decision of 
which call should be preempted, calls which are not priority calls are first 
candidates, priority without preemption calls are second candidates, and 
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preempting calls are third candidates, the level of preemption being used to 
differentiate among such calls. 
Brief Description of the Drawingfs) 

FIG. 1 is a block diagram illustrating the operation of Applicants 1 
5 invention; and 

FIGs. 2A and 2B are flow diagrams illustrating the operation of Applicants' 
invention. 

Detailed Description 

FIG. 1 is a block diagram illustrating the operation of Applicants' 

10 invention. An originating wireless party 1 or wireline party 3 dials a wireless 
priority service (WPS) feature code or some other digit combination (e.g., from 
GETS callers) which is transmitted as part of the dialing information 5 or 6 to an 
originating party serving mobile switching center 10 or an originating landline 
switch 15. Other users, such as those having GETS service, have their 

1 5 authorization checked using a different protocol. The mobile switching center 
verifies the authority of the caller to make priority calls by sending a validation 
request to a wireless switching control point 1 1, or some other database containing 
subscriber profile data such as the HLR. Similarly, the originating landline switch 
15 verifies the authority of the caller to place a priority call to a wireless station by 

20 sending a validation request to service control point 16 connected to originating 
switch 15, or some other database such as the HLR. In an alternative 
configuration, a single Switching Control Point (SCP), such as SCP 1 1 can serve 
both switches 10 and 15. If the call is authorized then a signaling message 
including the wireless priority service indicator 17 or 18 is sent to the public 

25 switched telephone network/public land mobile network (PSTN/PLMN) 20. The 
network identifies the in-call mobile switching center (MSC) based on the dialed 
telephone number. This in-call mobile switching center is (typically) the home 
switch of the called party. The in-call mobile switching center 30 queries home 
location register (HLR) 32 to identify a last-seen switch which is the switch in 

30 which the called mobile station most recently registered. This can be the in-call 
MSC or it can be another MSC referred to as the anchor MSC. The in-call MSC 
receives the WPS indicator 31 and if the anchor MSC is not the same as the in-call 
MSC, the in-call MSC sends a WCI (WPS Call Indicator) to the HLR, thence to 
anchor MSC. If the anchor MSC cannot successfully locally page the called party, 
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the anchor MSC requests the surrounding MSCs called border system 50,. ..,51 to 
page the destination mobile station. Such a page may occur simultaneously with 
the local page. In this example, the destination mobile station 2 is successfully 
paged by border system 50. Border system 50 has received a WCI indicator 55 to 
5 indicate that this is a priority call. If no radio channels are available, the border 
system acts accordingly by giving the call priority over other calls queued for radio 
resources. The border system puts the call in a priority queue for the next available 
radio channel or other facility set based on the priority level and arrival time. 
The authorization of a caller to place a priority or preemption call is 

10 registered as part of the caller's class of service. In accordance with the invention, 
if a caller has a class of service allowing a range of priority services, the caller can 
request a higher or lower priority service, and presumably be charged a higher or 
lower amount, by dialing an appropriate prefix. 

FIG. 2 is a flow diagram illustrating the operation of Applicants' invention. 

15 A caller originates at a local switch (action block 201). In accordance with 

Applicants' invention, this local switch can be an MSC or a landline switch. In this 
example, the calling customer prefixes a wireless priority service code to the called 
number (action block 203). The call is routed via the global public switched 
telephone network/public land mobile network (PSTN/PLMN) to the home switch 

20 of the terminating party referred to for purposes of these calls as the in-call switch 
(action block 205). The in-call switch is identified by the telephone number of the 
called party. 

The in-call switch queries a home location register (HLR) with a location 
request (action block 207). The HLR looks at the last-seen pointer for the called 

25 mobile station (test 209). If the last-seen pointer points to the in-call switch then 
the HLR returns a mobile station identifier which allows the in-call switch to 
complete the call (action block 21 1). If the last-seen pointer points to another 
switch then a request is sent to the last-seen switch, the request including the called 
mobile station identifier (action block 213). The last-seen switch returns the 

30 TLDN to the in-call switch (action block 215). The call is then routed from the in- 
call switch using the TLDN to the last-seen switch which is the anchor switch 
(action block 217). The anchor switch attempts to page the called mobile station 
(action block 219) and sends page requests to border switches. Test 221 
determines whether the called mobile station has been successfully paged in the 



M. D. Chambers 7-5-1-8 5 

anchor switch. If the called station has been successfully paged in the anchor 
switch, the call is completed as in the prior art (action block 223) except that 
preemption (as described below for the border systems) may also be applied in the 
anchor switch. The intersystem page request including the WCI parameter 
5 received at the border systems of the anchor switch, is processed (action block 
225). The border systems page the called mobile station and the mobile station 
responds to the page in one of the border systems (action block 227). Test 229 
determines whether radio facilities are available in that border switch. If not, then 
if the call has immediate preemption priority, abort an existing non-priority call 

10 and assign its radio channel to this new incoming call (action block 231). If the 
call does not have immediate preemption priority, place the incoming call in a 
priority queue and start queue timer and, if applicable, a preemption timer (action 
block 233). When an idle radio channel becomes available, assign it to the highest 
priority call in the queue(s) (action block 235). If the preemption timer expires, 

15 abort an existing non-priority call and assign its radio channel to this call (action 
block 237). If the queue timer expires and the call has preemption priority, abort 
an existing non-priority call and assign its radio channel to the call (action block 
239). For calls that do not have preemption priority, the call can be discarded 
when its queue timer expires. For any call to which a radio channel has been 

20 assigned, continue with call set-up (action block 241). 

The above description is of one preferred embodiment of Applicants' 
invention. Other embodiments will be apparent to those of ordinary skill in the art 
without departing from the scope of the invention. The invention is limited only 
by the attached claims. 
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